Nicotine withdrawal in adolescent and adult rats.
Previous research with animal models has demonstrated that adolescent rats display heightened sensitivity to the reinforcing and stimulant effects of nicotine relative to adult rats. Little work has focused on the response of adolescent rats to measures of nicotine withdrawal. To test the hypothesis that adolescent rats may be differentially sensitive to withdrawal relative to their adult counterparts, the present study was designed to compare precipitated withdrawal in adolescent and adult rats following chronic nicotine administration. Adult and adolescent rats were prepared with subcutaneous osmotic minipumps that delivered either saline or nicotine (9 mg/kg per day, salt; N =12 per group). All rats were challenged with the nicotinic receptor antagonist mecamylamine (1.5 mg/kg) on day 7 of chronic nicotine treatment. Twenty minutes after the injection, overt somatic signs of withdrawal (i.e., eye blinks, writhes, body shakes, teeth chatter, gasps, and ptosis) were recorded for 10 min. Adult rats were observed on postnatal day 73-77, and adolescent rats were tested on postnatal day 36-40. The results revealed a robust increase in mecamylamine-induced withdrawal signs in adult rats receiving chronic nicotine relative to adult rats receiving saline. In contrast, mecamylamine did not precipitate withdrawal signs in adolescent rats receiving chronic nicotine. These results indicate that there is decreased sensitivity to the somatic aspects of nicotine withdrawal in adolescent rats that may maximize the reinforcing effects of nicotine during adolescence by minimizing the aversive effects of abstinence.